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CHANGES 

P. Description of Changes 

D.l Group number information for SARTS GENERIC 2A features 

on PROM circuit packs CP2( ) and CF58( ) have teen added. 

D.2 Data set interconnection information between RTS 5A and 

CMS 1 have been added for the 53A test position con- 
figuration. The 53A test position is required when testing 
No. K ESS trunks. PS20 shows these data set connections. 
Normal operation has plug PU EIA from RTS 5A connected to a 
CSU-24E EIA transfer switch which Is then switched manually 
to a 202T data set. The 202T private line data set is used 
as the link to the CKSi. If this link is lost, the EIA trans- 
fer unit is switched manually to the 202S data set and the 
testers on the RTS and CMS 1 ends use telephone sets to establish 
a DDD link. When the DDD link is established using the 202S 
data sets, the RTS 5A and CMS 1 will again scart communicating. 
The ?L1 and PL2 relays must be de-energized for the 202T or 
202S operation to work. 

D.3 Note K has been added to Sheet E17 to clarify DDS testing 

when only one clock Is available or testing is done in a 
53A TP environment. 
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CHANGES 

3. Changes in Apparatus (Components) 

3.1 Added 

Capacitors CS, C7, CS, C9, CIO have been added to CP<*5. 

D. Description of Changes 

B.l Noise suppression capacitors have been added to CP45 logic 

leads to prevent -48 volt relay noise on contacts Kl through 



K26 from crosstalking input lead3 29, 35, 36, 37, and 38. 



This 



crosstalk can set latches IC 1, 2, 11, and 12 incorrectly, which 
will cause an alarm condition on SMAS access. Capacitors C6 
through CIO, 220pF, have been connected between logic ground and 
pins 29, 35, 36, 37, 38 on CP45. This eliminates an alarm condition 
that arises when a SMAS access is done. 
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D. Description of Changes 

D.l A new circuit pack, CP58( ), "Auxiliary 12-Kbyte PROM" 

has been added to the system. This circuit pack is 
recuired for new features beyond GENERIC 2. An example of a 
new feature beyond GENERIC 2 is TERMINATE and LEAVE. CP58( ) 
is also required when using a 53A test position for testing 
No. 1 ESS trunks. 
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'. Description of Changes 

D.i CP2 generic 1 has been rated A&M since the software can 
.no longer be supported. 

1.2 Add backplane wiring, options, information notes, and 

new circuit packs 5 3, S'*, and 56 ( ) to implement the 
terminate and l^ave function. 

3.2 Add extra contacts to EHR relay circuit to increase 

contact life when carrying worse case current of 750 mA. 

3. it Note 216 changed to include maximum allowed length. 

D.5 Pullup resistors were added to CP4 open leads to Improve 
noise margin. 
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CEANGES 

D. Description of Chances 

D I Add r=sistor-caDacitor filters on CP2S to eliminate high 

frequency noise on 1-MHz and 2-MHz clock going zo 
enhancements. 
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CKAIIOES 

D. Description of Changes 

D.l A new circuir pack (C?52) was generated as an afterdate 

standard to replace CP1. C?52 has a more 3table crystal 
clock and also Incorporates some class A wiring changes aade 
on drawing issue 10A. 

D.2 Pullup resistors were connected to CP16, pin 205, and 
pin 213 to provide noise iamunity on previously open 
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CHANGES 

D. Description of Changes 

D.I IC1H of CPI8 was changed froa 74LS365N to MM80C97N to 
elinlnate oscillations seen on some units. 

D.2 Generic 2 prom information was added to CP2( ). 

D.3 IC1, 2, 3, and h of CP18 were changed from 74LS365N to 
74L53S&H to eliminate oscillations seen on some units. 



D.* CP1 was modified to provide separate NEHK2 pulse to 

supply =11 RTP. This change was required due to slow 
risetijj* of original HEHW pulse causing intermittent 
operation in control circuit maintenance tests. 
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\ CHANGES 

D. Description of Changes 

D.l Note 302 of sheet D2 was changed so that the spare 
information about the PROM circuit packs does not 
^^ /"""\ relate to any particular generic. 

0.2 Note U was added to sheet J25A to indicate that 
program documentation is contained In PG-350970. 

E.3 Note 7 of Table 1 was added to sheet D2. This note 

Indicates that CP25 and CP26 are used to test the 
RTS 5A frame and are not required for normal operation. 
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D. Description of Changes 

D.l The printed circuit path going to pin 10 of circuit pack 
(CP) 8 was cut. 

D.2 In CP37, the designations of integrated circuits (IC) 15 

and IC 16 were changed from LF 35t to 513K to improve the 
high frequency response of the 50K-bit filter. 

D.3 In CP37, the resistance values for R9 through R19 and 

R23 were changed to improve the lnband shape of the 50K-bit 
filter. 

D. 1 * In CP37, resistor R20 was eliminated to improve the lnband 
shape of the 50K-bit filter. 

D.5 In CP37, the resistor codes of RIO, R12, R13, Rl6, and R19 

were changed to make the lnband response of the 50K-bit 
filter more accurate. 
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B. Change* In Apparatua (Component a) 

B.2 Added . . 

Circuit pack CP16, "12 Kbyte ROM", has been added to 
this ayater.. 
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Section I - ^sgRAL assCRIPTICS 

1. PURPOSE OF CIRCUIT 

1.01 The RTS 5A control circuit (con- 
troller) i« a microprocessor circuit 
used in conjunction with a near-end computer 
(PC1A) , 52A test positions, remote test 
ports (RT?s) . end s Switched Maintenance 
access System (SKAS) to test telephone cir- 
cuits. 

2, aaam wsmbsju j ° t mhbmbmi 

2.01 Operation starts when a 52A test posi- 
tion (52A| is used to access a tele- 
phone circuit. The information from the S2A 
is passed to the PC1A, and the PCI A estab- 
lishes a link to the far-end controller. 
The link can be over a private line or D00 
circuit. If the link is over the COO net- 
work, the PC1A calls the controller, both 
bang up, and the controller then calls back 
the PC1A. This security arrangement is 
necessary to prevent unauthorized access. 
Once this link is established, the con- 
troller accesses the deelred circuit via an 
available RTP and SKAS access point, and 
then connects the desired circuit via the 
RT? back to the 52A over a separate 000 test 
status verify line. This allows the access- 
ing craft to determine if the circuit is 
idle before beginning circuit testing. 

2. 02 At this point, commands may be entered 
into the T? 52A for circuit testing, 
and these commands are decoded and sent to 
t.-.e RTS SA by the PC1A. The testing com- 
mands include supervision and termination, 
signal generation and measurement, and sig- 
naling. The signal generation and measure- 
ment hardware and software of the controller 
includes tone generation and the measurement 
of ac or dc current and voltage, resistance, 
capacitance, level, frequency, and noise. 
The controller also has the ability to send 
test tones, MF. TT, and dial pulsing. 

ar 3 " - 1 ' aBMtt. PEscRimos 

i. cpo - rsi 

1.01 The central processing unit (CPO) Is 
an 8080* microprocessor system that 
eontzols the RT3 SA and SMAS SA or SB sys- 
tems. CPO operation is initialised by 
momentarily grounding input RISES, which 
causes address leads AO through A1S to 
become logic zero. This address code will 
cause the CPO to take data out of memory 
(PRCX) on leads OBO through 0B7 and the 
operational program begins execution. 



1.02 The microprocessor device requires 
additional peripheral devices to pro- 
duce a complete microcomputer. The clock 
device (chip) is an 18-MHz crystal oscill»- 
tor that provides 2-MHz signals of the 
proper amplitude and duration for the CPU. 

1.03 An address buffer (ADO EOS) and data 
bus buffer (D BUT) provide the neces- 
sary drive required for the rest of the sys- 
tem. 

1.0* The syetsm controller (SYS CONT) takes 
signals from the CPO chip and derives 
control bos signals hemp., taxi, I/OR, 1/ow, 
and XtCA. These signals are used to clock 
address and data signals into the proper 
ICs. 

1.0S The 1- kilobyte RAH is a 1020 by 8 bit 
read-write memory used by the CPO for 
temporary storage. This block of memory ic 
enabled by grounding EPAl. 

2. PROM - fS2 

2.01 Three PROM circuit packs (CPs) are 
available in SMAS SB (two packs for 
early SKAS SA and early SkAS SA/RTS 5 A) with 
a total memory capacity of 36,864 bytes of 
storage. Each CP is enabled using the 
proper PR(N)S lead, some address combination 
on leads AO through A13, and MEMR. When 
this condition occurs, data is fetched on 
leads OBO through 0B7. 

3. TIMING CHAIW. IOT0T PORT I - PJB 

3.01 This circuit is used for various tim- 
ing functions and is also an input 

port for signals going from the controller 
peripherals to the CPO. 

3.02 Data present on leads 0IC10 through 
DICL7 or timing information from the 

21-bit register will be gated into the CPU 
on leads DIP0 through 0IP7 when 1TPS and PSO 
axe grounded. 

3.03 The 12 (TTl) input to the 2»-bit syn- 
chronous binary counter is a 2 -khz 

squarawave that is used to count down to an 
S- second square** ve. Timing signals between 
these two extremes are generated and used by 
the system for timing and interrupts. Theee 
interrupts, 1KSINT, 2S6KSINT, and 8SECINT, 
can be enabled or disabled. 

a. pe BHiKfr ogyt0 «-' ffl " TyMr KMfa 1/,g 
-o nrcooEfl - rsa 

».01 This circuit includes the DIP switches 

that ite»t*a» primary and secondary 

PC1A callback numbers, when a 0C0 data link 

is used for RTS SA, the PC1A telephone 
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nuirhar must fce etored on « 01? rocXtc 
switches, scoring this information is 

explained on sheet JUS of SO-1P107-01. 

4.02 Two 1/8 decoders are uaed on this cir- 
cuit to produce a 1/16 decoder. 

Address tits A8 through 111 ere decoded to 
16 leads, 100 through 1015. 

4.03 The local test port (IT?) equipage is 
checked using CP12A, wtu.cn detects the 

C?7s that are inserted into the controller, 
(•hen a C?7 is in position, it applies a 
ground to the input of C?12 on leads 3(N)?, 
and these are read by eh* CPU. 

5. 3ATA SET I/O. ICTUT PORT R - ?SS 

5.01 This circuit is used to interface the 
CPU to the data see(s) and to provide 

another data bus input port between peri- 
pheral controller functions and the CPU. It 
is also used to provide programmable 01? 
switch inforaation to the C?o. 

5.02 There are three 01? switches oo C?11; 
they are used to hold the KXS identity 

number, to provide a dial pulse TOUCH-TONEr 
option for PCI A callback, and to determine 
if the naintenanca connector network is 
equipped with more than 400 maintenance con- 
nectors. Switch operation is covered on 
sheet J11B and in Section 646-615-100. 

5.03 The RTPE input port on C?1l is a data 
bus input pore that is used to 

transfer data set inputs, 01? swiech set- 
tings, or DICRO through 7 signals into the 
CPU (OI?0 through 7) . The input pore is 
enabled oy RTPE and PSO, which are decoded 
address bits. 

5.0« Three data set configurations are pro- 
vided in RTS 5A: private line (PL) 
only, 000 only, and PL wi-.h 000 backup. If 
PL only or 000 only is used, the data sat 
position is the osl position. If PL with 
COO is used, the 000 data set (202S) posi- 
tion is the 0S1 position, and the PL data 
sat position is the 0S2 position. 

S.05 The CPO is Uforaed of data set 
activity by an interrupt occurring on 
OSS (pin 11). When this interrupt occurs, 
tne CPU reads data from the data set on lead 
SB (pin 2S) . when it is time for the CPU to 
send data, the data is sent to the data set 
on lead SA (pin 26) . 

6. nSmSX INTERRUPT. V8 OUTPUT 0ECSOBR. 

■■great r;e« BE«sa ,- 55 

5.01 The purpose of the priority incerrupe 
and input port is to provide a prior- 
ity structure for Interrupts coming from the 
controller peripherals to the CPU. The 
lowest level priority ie assigned to 6SECTNT 
(pin 23) while the highest priority is 
assigned to RST0 (pin 213) . Oata set inter- 
rupt OSR (pin 212) is the second highest 
priority. 

6.02 The memory field enable uses address 
bits A12 through At 5 and decodes then 

into device enaolea. The decoded outputs 
enable the memory field of PKCM, RAH, led 
the I/O devices thai, are accessed using 



memory read and write control pulses. 

6.03 The 1/3 decoder uses .MEtfj, pso, and 
address bits AS through A7 to develop 

signals 00 through 07. The eight output 
leads are used to select output devices in 

the controller peripherals. 

6.04 The SO-second aissing pulse detector 
(KPO) , failure flip-flop (7?) , and 

alarm generator provide a sanity check on 
the system and an automatic reset mechanism 
if sanity is lost. After the CPU has been 
initialized by pushing the reset button on 
C?16, the CPU continuously pulses the 60- 
second «?o to keep the failure TT reset. If 
the CPU stops pulsing the 60- second mpo, the 
failure TT is set, causing a RESET (pin 
214), and this will automatically reinitial- 
ize the system. 



OOC SUPPLY. Mr. TT. TOME SUPPLY. PC3T 
SELECT - rs? 



7.01 CP14 provides multiirequency (MT) and 
TOUCH-TONE (TT) pulses for RTS 5A. 

Data (OOC0 through 7) and decoded address 
from the CPU determine which frequency and 
for what duration they are transmitted. The 
gated tones are sent to CP15 and to the STPs 
or to controller subscriber linee via the 
MF/TT summing and pulsing circuits. 

7.02 rive continuous oscillators are avail- 
able on c?i5. They are 2.96-volt rma 

sisewaves at the frequencies indicated. 

7.03 The 1/16 port select encoding takes 
address bits A0 through A4 and Elo to 

produce PSO through PS IS. Port select 
(PSO) is used to address controller latches 
exclusively and PS (M) (N>0) are uaed in LT? 
operation. 

7.04 The RTS controller data buffer derives 
OCC0 through 7 from OOP (0 through 7) 

to provide more drive capability for con- 
troller peripherals. 

9. VCLTS. .WPS. RESISTAHCa. CAPACITANCE. 

ft/P - B 

8.0 1 Voltage, current, resistance, and 
capacitance are measured using CPS or 
CP6 in conjunction with an ar.alog-to-digital 
(A/0) converter, C73, and the CPU. A meas- 
urement is made by connecting the circuit to 
the input of an appropriate transducer and 
converting the parameter being measured to a 
dc voltage. The CPU appliae this dc voltage 
to the input of CP3, and the A/0 converter 
transforms {S voltsi into 8-bit binary. The 
CPU also determines the sign (♦ or -) of the 
input to the A/0 converter. 

8.02 A dc voltage is measured by applying 
the unknown voltage to the input of 
CPS between RN (») and TM (-) . Positive 
voltagea on RH (♦) with respect to TM i-j 
will produce positive readings within the 
CPO. When the CPU is asked to itake a dc 
voltage measurement, it first closes con- 
tacts OCV, HI, and OCV, connecting the input 
lines to CPS. and connecting the output of 
CPS to the A/D hue. (SVTS) . 
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S.03 Cne-hundred milliseconds after the 
connection i« made, the CPU- A/D pro- 
eassing begins. CP3 converts input signals 
to binary bv compering th« output of a 
digital-to-ac'alog (0/AI integrated circuit 
(IC) with the 3VTS input and uses the CPU to 
load tee D/A IC. Cutput* of the positive 
comparator (DICLO) and negative comparator 
(DICL1) are monitored by the CPU. 

S.0« At the becmn.ing of A/D processing, a 
dc voltage is on input 8VFS and the 
A/D latch contains ail zeros, written ay the 
processor. The output of tne D/A is volts 
de and if the input is positive, DICLO » 
logic 1. If the input is negative, DICL1 » 
logic 1, and by this aear.s the CPU deter- 
mines the polarity of the input signal. 
Next, the CPU loads DOC7 • 1 into the A/D 
latch, the analog output of the D/A IC 
becomes 128 x 3 volts, and the comparator 

outputs are checked. After the CPU has pro- 
cessed all eignt input data bits DOC (N) in a 
similar manner, it rill have the binary 
equivalent of the analog input stored in 
memory. Measurement of dc voltage "arts 
out with the meter in its high range, 22«t 
volts full scale referenced to the input of 
CP5. If the input signal is less than 56 
volts, the CPU will change CP5 to the LO 
range and now 56 volts at the input to CP5 
corresponds to 8 volts full scale at the 
input to the A/0 converter. 

6.05 AC voltage is measured on CP5 by clos- 
ing relays ACV, HI. ACV. and AC. The 

CPU will wait 1 second after closing the ac 
voltage relays to give the ac/dc converter 
time to settle. Then A/D conversion is done 
in a manner identical to the dc voltage 
measurement- The HI range on ac volts is 
200 volts full scale and the LO range is 50 
volts full scale. These appear as 8 volts 
full scale at the input to the A/0 con- 
verter. 



8.06 



Oirect current is measured by closing 
relays AMP, HI, and OCA to allow meas- 
urement of »22» milliaaperes. The LO range 
is 56 milllamperes. Current is measured by 
inserting a shunt into the circuit in ques- 
tion and amplifying the voltage developed 
across that shunt. 



8.07 



Alternating current is measured using 
the same shunt, amplifying the vol- 
tage, and then converting it to dc. The HI 
ac range is 200 milllamperes and the LO 
range is 50 milllamperes. A 1-second set- 
tling time is used before A/0 processing 
start* to allow the ac/de converter to sta- 
bilise. 

8.08 CPS also contains a ranging and func- 
tion latch. The CPU loads data into 

the function latch to close the appropriate 
relavs on CP5 and choose the desired func- 
tion. The range latch is shared by four 
circuit packs. CPS. CP6, CP10, and CP13. and 
changes range on these circuits when the A/O 
function determines that the input to the 
A/B circuit is out of range. 

8.09 The R-C transducer, CP6, is used to 
measure resistance and capacitance. 

Resistance is measured by closing the R 



relays and applying a known current source 
across the unknown resistor connected 
between input RM (♦) and SB. The voltage 
developed across the unknown resistor is 
passed to the A/0 circuit via the voltage 
follower and converted to binary. 

8. 10 The 5- range current source can apply 
»0, <», 0.», 0.0*, or 0.00* miliiao- 
peres co the unknown resistor RX. If RX 
equals 200 ohms and uO ailli amperes is 
a celled , the input to the A/0 will be i 
volts. This is the lowest resistance range. 
A complete resistance measurement starts by 
closing the R relays and not applying any 
current source. The CPU measures any dc 
voltage present on RX and stores it. A «0- 
millieatpere current is applied to RX and 
after 50 milliseconds, the CPU does an A/0 
conversion. If the resistance is above 2 00 
ohms, the A/D will read greater than 3 volts 
and then apply a »-millianpere current 
source. If the A/D input voltage is less 
than 8VTS, the CPU computes the resistance, 
which includes subtracting out any initial 
offset it had measured. For reeistances 
higher than 200 ohms, ranging will continue 
until the A/D Input is less than 8VFS and 
then the resistance will be computed. The 
five resistance rangee are 0.2, 2, 20, 200, 
and 2000 kilobas. 

8.11 Capacitance is measured by connecting 
unknown capacitor CX between RM (♦) 
and va of CP« and then closing the C relays. 
CX is charged by the *i volts from the vol- 
tage reference and then after 250 mil- 
liseconds the voltage reference is removed 
and CX is discharged into the input of an 
operational amplifier (op amp) . If CX is 
equal to the capacitor CT in the feedback 
path of the op amp. the voltage on 8VTS will 
be -8 volts. For CX less than cr, CX « CT x 
(voltage on 8VTS lead) divided 8. The capa- 
citance measurement actually has two ranges, 
5.026 MFD and 0.706 MPD full scale. A meas- 
urement starts with the meter set on 5.026 
MPO full scale and ranges down if tne CPU 
detects a value less than 0.706 KTB. 

a. tgVTL - rreo. SOIS* tm.mbcoct.RS - FS9 

9.01 Level and frequency are measured by 
acplving the unknown sinewave to the 

TTMS and FTMS inputs of CP10. when the 
level is meesured, the output of CP10 is 
applied to the A/0 input bus (8vrsj and con- 
verted to binary by the CPU. mjMMr 
measurements are transferred to the CPU via 
the data bus DICL (0 through 7) . 

9.02 A level measurement is started by the 
CPU closing the L relays and setting 

the range by closing the make contact of 
relay M. This sets the input to *10 dan 
full scale (levels referred to the input o. 
the remote test port). If the level is 
below -5 dHa, the CPU will sense this and 
change to range 2. If the input level was 
within range 1, a dc voltage would be passed 
from the ac/dc converter to the A/D con- 
verter and stored in memory, while the CPU 
is determining the proper range setting, it 
will stay within each range for 100 mil- 
liseconds, when the proper range has been 
determined, the CPU will wait i additional 
second in the final range for complete 
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stabilixation of the ac/dc converter. 

9.33 Frequency i» measured by uaing the 
level measurement circuitry to crlng 
the signal to the proper amplitude and then 
counting ««« number of cycles within i 
specified ti=e period. 

9.0* After the level of the input signal 
has been adjuatad by the range =^=^; 
try, tna 99 will turn on tna «-**2* *» 
counter by loading tna appropriata data ait 
OOCtM into CM lava! and frequency latch. 
The counter is turnad off aftar 1 second and 
tna ovarflow bit on output DICI.2 is sampled 
by the CPO. M tha ovarflow bit equals 1, 
it maana there have oaan mora than 
counts par sacond (9999 Hx) and tha eountar 
outputs inould be Ignored. If an overflow 
occurs, a frequency measurement is made 
atST using " gate tiaa of 0.1 second 
Instead of 1.0 sacond. Tha ovarflow bit is 
rechecked, and if aqual to zaro, tha count 
t. t£.n on l.ad. OICL0 through MO.7 by th- 
CPO. A maximum fraquancy of 99.99 kHz can 
be measured. CPU allowa noise measurement 
asiag C notch, program, 15-kHi l?"-?*"' «* 
3-kSi low-paas waighting networks, "will 
aaasura lavals fron through oO dBrn (lev- 
ala rafarrad to tha input of tha remote taat 
port). 

9.05 tha C?0 mekes a noisa measurement by 
loading data into the function latch 
on laada 30C3 through 0OC7. This data 
eloaas input relay NIN and tha output relay 
that connects the SIVS A/0 sua. BM CW 
also selects which weighting function is to 
be used and closaa tha appropriate relay. 
SiSEly. the rang, is set . «o « ««*»j£ 
the noise is converted to dc ty the ac/dc 
converter. Ranging is dona by starting with 
~.e Uast gain and sampling tha input at the 
inS of 100 Billiseconds. If the signal is 
below range, the CPO will range downward by 
addinVlS dB of gain. This is done until 
thTslgnal is within rang, and then the CPO 
waits 1 additional second for complete set- 
tling of tie ac/dc converter. The CPO con- 
verts this reading to binary and than stores 
it. 

i q, easg aaa ♦*'* n Mrr " > » rcrsa ' "™ 

10.01 When It ia desired to outpulse TT in 
order to link up with the PC. the TT 
s'cnal is pulsed into pm 101. through the 
amllifier-traneforaer, and then through con- 
Jact. STENT and DTDIK. which are closed dur- 
ing the entire proceaa. If a PC link is to 
ba sat up using dial pulsing, contacts DTENT 
and 3TSOTR art used to break the ioop. 

10.32 The broadband detector has two func- 
tions: it can ba used to detect dial 
tone from RTPS and the data link subscriber 
line, and it can be used to detect 2600 3z 
Sy switching in the 2600 oandpaas filter 
(Bpr) . 

10.03 The. second oajor function of CP17 is 
to configure meter leads STV( ) com- 
bining from the RTPS and connect them prop- 
erly to m (♦). CO <SA0. and TH (-) . » (*» 
and T!« (-rare' metallic inputa to the SIS SA 
multimeter. 



11.01 This drawing has two major functions. 
CP8 option M or CP«» options T. H, 

and v are used to read relay or switch clo- 
sures coming from SMAS rslays cr the K3 

sar.ai. In S4A3 5S operation the fifth dig-.: 
Is used and this is read by she CPU on input 
leads 5-26 tnrough 5-29. 

11.02 C?9 option a or C?*5 options T, 8J. 
and v are used by the controller to 

drive relaya for SMAS operation. The CPU 
loada tha appropriata addressable latch from 
the data bus, using decoded address, and 
closes mercury relay contacts on CP9 or 
CP«5. These contacts are used to drive wire 
spring relays. 

17- ltp-rts I/O - T312 

12.01 This drawing describes the LTP 
panel/RTS 5A interface. One CP7 is 

required per LT? panel and a maximum of nine 
LTP panels can fce used if option M is not 
used. 

12.02 Operation of the LTP is adequately 
described in SO-1P106-01 and will not 

be repeated here. When a CP7 is Inserted 
into i connector, it applies a ground to CP7 
pin 6 which is sensed by the CPO. After 
sensing this ground, the CPO will now con- 
tinuously scan ths CP7 by pulsing PSH Fin 28 
coincidently with CA6 pin 27. This is done 
so that unequipped CP7 positions are not 
scanned which could provide erroneous opera- 
tion. 

12.03 The Inputs from the LTP panel, bid 

(ABA, AMA. ABB, A2R8) and release 

(MA. ASSA. MB, RBM) «• , ^"'f*'!*. " 

reoove bounce and scanned Into the DIP (HI 
bus to the CPO. When the CPO senses '.clo- 
sure of tha bid key on the A or 3 side of 
the LTP panel, it will write the appropriate 
data into an addressable latch via leade OAO 
to 0A3 (pins 19. 209, 20, 201) . The latcned 
data will momentarily close PSA. PSP-A or 
PS8, PSRB, reapactively, to operate the 
select relay and start the access sequence. 
The complete access procedure Is discussed 
in SD-1P106-01. 

13. RTs/ff M n g usaaq - pju 

13.01 Sheets B13 and £1» supply the 5T0, 
STB. and TXB information to drive the 

SMAS 5 equipment. 3TS and 5TB leads 
represent the hundreds and thousands digits 

information of an SMAS nucoar. For LTP 
canal operation using an RTS 5A system, 
GTS( ) and STB ( ) information comes from 
SD-1P106-01, is cut through by RTS 5A using 
Ett, and then goes out to SD-1P106-01. 

13.02 When an RT? is used and the SMAS 
number comes from the PC. relays jA, 

58. OC. 50. 3A. 88. SC, and SD determine the 
value of 3T«( ) "d OTB( ). Relay CNR is 
then used to cut through battery and ground. 



^S 



^N 
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^s 



'"N 



jit 



B t«-«mas 5» op^trtos :ir«. ovz op an 
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1H.01 Thi* circuit allows operation of an 
RTS 5A controller witn on* or two 
RTPs and no -TPs. Controller mounting plate 
J1P033AZ is used as a mounting point for 
relays 51? 01 and RTP 02. Control signals 
LS(S) cone iron the RTPs and are used to 
drive relays RTP(N). Closures on these 
relays 50 bacK to the RTPs and provide con- 
trol sicnals i»AS-< ) and SNAiR- < ). This 
aode of operation eliminates the stage 1 
distribution network on S3-lPl06-Ot. 

18. cc-HKZC Toa sroop EgCett aggaCLS 

BBS 

15.01 this drawing is used when SMAS SB 
connector group access (option ~) is 

desired. When a connector group is to be 
accessed either by an LIP or an RTP. the 
controller simultaneously applies data sig- 
nals to inputs DOC0 through DCC3 and decoded 
address signals to Inputs 07 and I01«. 
These logic signals are used to drive mer- 
cury relays on CP<4 3 that provide metallic 
closures for leads DEO to SGR going to the 
connector group network controller <SD~ 
99560-01 Control and Connector Circuit). 

15.02 Control signals coming from the RTP. 
LOl, and CCM, and from the cont and 

com circuit, TO and BSlf, are read into the 
CPD on leads DICR0 through DICR3. 



I±i 



c-iarrt ram amc dps ciack termihator 

FS16 



U.01 CP18, the o-kbyte RAM, contains two 
functions. The »096 bytes of read- 
write memory are used as a temporary scratch 
pad memory when RTS 5A test enhancements are 
equip ped (option Q) . 

16.02 Two inverters are used to invert 
logic signals All pin 213 and A12 pin 

215 to All pin 210 and A12 pin 21». These 
output signals are required to drive PROM 
board CP2C. 

16.03 CP37 is used to provide two func- 
tions. When circuit noise has to be 

measured using a broadband 50-kHz filter, 
the accessed circuit is connected to TTJ1S 
pin 10 and RTMS pin 3. The output of this 
filter riS pin 7 is sent to CP13 and a noise 
measurement is made. 

16. 0» The second function of CP37 is to 
provide a Digital Data System (DBS) 
clock termination. Two timing supplies 
L( )X and Y (A and B) are run from the 
office timing supply to CP37. They are 
equivalent sourcee so one or the other is 
switched into use by CP37. Clock signals 
BITC1C and 3TCTCXI are generated from the 
input timing signal and sent to the test 
enhancement circuit. The input timing sup- 
ply is a 6«-kb bipolar signal, BXTCXI is a 
6«-kb logic signal, and BYTCKI is an 8-kb 
clock signal. 

n. ras-st m matntthahce CAPABILITY - TS17 

17.01 CMS and CP26 provide circuitry that 
can be used to trout! eshoot RTS SA 
controller crotlems at the frame. The 

maintenance test BSP for RTS 5A, Section 
666-615-500. has a full explanation of the 



fault location scheme and lists which cir- 
cuit packs are most likely producing the 

fault. 

17.02 Cn the front of CP2S is a plug (PI), 
a test pushbutton (TST) , a disable 

switch OS) , and a breakpoint switch (3P) . 
Cn the front of CP26 is a jack (J1) , two 
digit thumbwheel switches , and a 3-iigit Li3 
display. 

17.03 If the maintenance disable switch 
(rs) is set toward the arrow on the 

facaplat* and the system reset (on the front 
of CP16) is pushed, the system will ae in 
the ?.TS SA operational aode. 1Z OS is set 
away from the arrow and reset is pushed, the 
system will be in the maintenance mode and 
ready for testing at the frame. In the 
maintenance mode, the system cannot be used 
to access circuits. 

17.04 When the system is in the maintenance 
mode, 3P is set away from the arrow, 

thumbwheel switches are set to 00. and TST 
is pushed, the LEOs will display 868. This 
indicates that all elements of the display 
are working and the program on CP25 is 
operational. The maintenance 3SP is now 
used to do all other tests. 

17.05 If a teletypewriter (TTY) is inserted 
in J1 and reset is pushed, the TTY 

can now be used with an executive program 
stored on CP25. 

17.06 The breakpoint (BP) switch should 
always be pushed avay from the arrow 

on the faceplate when not being used. The 
BP switch is used in software debugging to 
stop the system program at any given point. 

17.07 Plug PI on CP25 is also used for 
software debugging. A aewlett- 

Packard itTP) 1600A logic state analyzer can 

be connected to Pi and the addresses of the 
program being used are displayed on the 37 
CRT. This is used for complex problems and 
would normally not be used in routine 
maintenance. 

it. cap gaa i/o svs ~-* wrrs * • F?18 

18.01 The controller uses CP28 to supply 
all necessary logic signals from the 

CPU to the enhancements. In the controller, 
all I/O devices are controlled by memory 
read or memory write pulses, but the 
enhancement address and data signals are 
clocked with IOR and low. The outputs of 
CP28 are supplied to the enhancement modules 
on twisted pairs of the JKC cable. 

18.02 CP28 is also used to supply a path 
from all enhancements that use the 

A/D converter to CP3, the A/D converter. 
AIN pin 101 is a lead from S0-1P1 12-01 to 
the input of a low-pass filter. Any noise 
carried on the dc signal that is to be con- 
verted will be shunted to ground at the 
low-pase filter so that a noise-free signal 
will be present on the output, pin 10» 
(8VTS) . 

1?1 pmmRBCS- AKD TBOOSAN-D9-SC.VNSERS - T91S. 



Page 5 



3 









_ 



19.01 CPS7 i* required for connector group 
access option T. When a connector 

group is accessed by an -IP or RTP, five 
decimal digits must be loaded into the con- 
troller, when the access is from an LTP 
panel, CP«7 Is used to read the hundreds and 
thousands digits, <7TG( ) and GTS ( ). 

15.02 S73( ) are closures to ground sup- 
plied by the LTP tnac are combined by 

a 1/10 to 3C0 conversion. The SCO number is 
read into the CPC on leads 3IC30 through 
01(33. 

19.03 3TS( ) are 1/10 closures to -48 volts 
supplied by the LTP; they are com- 
bined and read into the CP0 on DICSU througo 
0ICS7. 

19.0* The CPU is also used to load input 
data COCO through 0CC3 into latches 
to provide metal closures for control of 
S£L« TPE, and A1K1 during connector group 
access operation. 

Section in - aSBsBBi 0ATA 

i. acmraas limits 

1.01 Voltage range: 

♦S volts »».7S to *5.2SV 

-S volts -H.7S to -S.2SV 

♦12 volts ♦ 11.» to »12.6V 



•12 volts 



•11. 1 to -12.6V 



-•8 volts -42.75 to -52. SV 



1.02 Temperature range: 



♦ »0 to »12Sof. 



2.01 




ataioaATioii 


BMBM 


WTRQ.T 


wait Request 


£10 


SruLCle Input-output 


DIP 


Data Input from Ports 


38 


Bidirectional Data Bus 


DCP 


Data output to Ports 


M 


Address Lead Zero 


ooc 


Data Out to Controller 


89 


Port select 


LTPE 


Local Test Port Enable 


a sec us 


3-Second Interrupt 


ETC 


Oata Input From controller 


Si. 


Subscricer Loop 


PL 


Private Line 


MB 


Meter sround 


PP.1E 


Enable PROM 1 


EMI 


Enaole RAM 1 


RST 


Restart 




Remote Test Port Enable 


w 


Multi frequency 


TT 


TCOCa-TONE 


9VTS 


8 volts full scale 


3. "JSCTTGNS 





3. 01 Provides circuitry for controlling the 
•stab lis haent of a secure COO data 
link between the near-end computer and the 
controller. 



3.02 Provides circuitry for controlling the 
establishment of talk and test status 

verify circuits between RT?s arid near-end 
test positions. 

3.03 Provides circuitry for configuring an 
?.TP to supervise an accessed circuit. 

3.0a provides circuitry to allow an LTP to 
access a circuit when used with an RTS 
5A control circuit. 

3. 05 Provides circuitry to allow the con- 
troller to apply tones and make ac and 

dc measurements on an accessed circuit. 

3.06 Provides circuitry to allow the con- 
troller to configure enhancements for 

complex testing of accessed circuits. 

3.07 Provides circuitry to allow troub- 
leshooting of the controller at the 

frame. 

g. coMacTMc circtits 

a. 01 When this circuit is listed on a 
kaysheet, the connecting information 
thereon is to be followed. 

(a) Local Test Port and Distribution Cir- 
cuit - SD-1P106-01 

(b) Remote Test Port Circuit - S0-1P108-01 

(c) Test Enhancement Circuit - SO- 1P1 12-01 

(d) Jack Key and Leap Circuit - SD-99645- 
01 

(a) Control and Connector Circuit - SO- 
99560 

(f) m 5A Prase Circuit - SD-1P109-01 

5. XA1NTEHAHCE TESTING RECOIP.EMENTS 

5.01 Circuit pack testing is covered in X- 
79358. 

5.02 System testing is covered by western 
Electric Test Procedures. 

5.03 This circuit shall be capable of per- 
forming in accordance with the 

requirements of £. FUNCTIONS . 

6. ALARM lyrCRyATICti 

6.01 Power, fusing, and alarms for the RTS 
5A control circuit are covered on the 
RTS 5A frame circuit, SO- 1P1 09-0 1. 

CTCTIOH IV - REASONS FOR REISStTE 

CtMMH 

o. Dascriction of Chances 

3.1 Pin numbering of IC10 and IC12 on CP«a 
was changed. 

0.2 IC7 of CP»5 was changed from 4 ISO to 
■ MO. 

3.3 Pie nuoc*r.Lii<4 on {Cf ana ICd .of CPa5 
was changed. 
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D.» imWh cod* of R12 CP»7 wa* changed. 

D.S C?18 soved tzoa App ?is '* to A ?P ria 
3. 

D.S Changed pin mattering of IC8 and IC9 on 

era*. 

D.7 iC» Of C?3 chanced from «21A to 5021* 
on 4 line-out ca»i«. 

D.S IC3. ICS. ICS of CT2S changed to FS- 
21831 15 or S0C97. 

D.S Ui.ru; Of IC1,2.5.«.7.9 of CP25 
changed. 

D. 10 ICIO of CP25 changed to »1N. 

D. 11 Add R17 and change wiring of IC9 on 
CPeo. 



D. 12 CF12B and CP17 move froo App rig * to 
App rig 3. 

D. 13 Change Enhancement module clear from 
reset to ciA. 

L. 1" Correct SCTPi or. DS2 froo pin o to pin 
12 on piug ?«£IA. 

D. 15 Moved C?1l froo App rig « to App rig 
3. 

D. 16 Changed wiring of IC13 pin 6. 



r , Chanoe f fr ^eecr^jon a* Operation 

r. 1 section II, paragraph 12.02 was rewrit- 
ten to provide more information. 



r^ 



c 
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